Media, telecommunications, and computing/information systems (commonly referred to as information and communication technology, or ICT) have long been associated with economic development and social/cultural change. Historically, analyses of ICT and social change have relied on measures of the ownership, availability, access, and use (diffusion and adoption) of various technological systems to evaluate their significance and social impact. However, this approach implicitly equates the use and significance of media and information technologies with the production and consumption of ICT and media 'products', consistent with the industrial-era logic of mass media. Technology assessment of today's new media and ICT requires measures that more closely reflect their fundamentally social, interactive, expressive, and performative character. Here, past studies of ICTs and social change related to development research and technology assessment are briefly reviewed. Contemporary ICTs and digital culture are contrasted with mass media forms and institutions, and tentative directions are suggested for developing indicators for engagement that may be more suitable to the assessment of contemporary social media.
Introduction
'Few technologies exemplify more fully the central problems of technology assessment than telecommunications. Technology assessment must go beyond cost-effectiveness and cost-benefit analysis of specific investment projects in a given socioeconomic context to the exploration of a wide range of scenarios that comprehend not only radical interrelated changes in technology and institutions but notions of sequentiality and continuity in those processes of change' (Lamberton, 1982, p. 210) .
As a class of technologies, media, telecommunications, and computing/information systems -commonly referred to as information and communication technology, or ICT -has long been associated with economic development and with social and cultural change. For decades, ICT has been a centerpiece of analyses of modernization, technology forecasting, and technology assessment (TA). Historically, analysts of ICT and social change have relied on measures of the ownership, availability, access, and use of various technological systems, ordinarily conceptualized in terms of technology diffusion and adoption. This approach reflects the technological and institutional character of mass media and telecommunications, the dominant ICT systems of the late 20 th century.
Obviously, this approach has been an extraordinarily useful method for assessing the geographic distribution and uses of ICTs over time. It is still a necessary baseline for any sectoral study of the media and IT industries, for example, or national or regional comparisons of access to infrastructure and information resources and digital divides, or policy debates about ICT regulation and governance, whether at the local or global level.
However, I want to suggest that such an approach also implicitly equates the use and significance of media and information technologies -and indeed, communication processes in general -with the production and especially the consumption of ICT and media 'products', consistent with the industrial-era logic of mass production and consumption associated with mass media. Although it may be a necessary first step, framing engagement with media as consumption may be insufficient for observing and assessing the social significance and consequences of today's relational, social media, which merge the global reach and cultural influence of mass media with the immediacy, intimacy, responsiveness, and involvement of interpersonal and group interaction in complex social and technical networks. A consumption-driven view may also contribute to the development of policy tools and interventions that are poorly suited to rapidly changing social and technological conditions (for example, increasingly extensive and punitive intellectual property regimes that penalize interactive, 'remix' forms of engagement with media culture online).
Therefore, in addition to conventional measures of distribution, adoption and access, metrics for technology assessment are needed that more closely reflect the fundamentally social, interactive, expressive, and performative character of today's new media and ICTs. By rethinking some basic assumptions about the nature of the technologies and how people use and understand them, analysts may find new ways to characterize their consequences and implications for decision-making and policy.
In the following sections I begin with a brief overview of past studies of ICTs and social change in the areas of development research and technology assessment. I move to a discussion of the ways that contemporary ICTs and digital culture contrast with the technical systems and social conditions associated with mass media forms and institutions. I suggest some tentative directions for developing measures/indicators that may be more relevant to the assessment of contemporary social media, including the challenges that such new indicators may present for analysts.
ICT and Social Change: Development Research, Technology Assessment
ICT and Development. Development researchers have long recognized a link between ICT and social change. Along with adequate health care, agriculture, and education, communication technologies have been considered essential prerequisites for social and economic advancement. Indeed, by the 1960s and 70s, because media and ICTs were widely assumed to be culturally powerful and socially destabilizing, development researchers had begun to 'shift from economics to communication as a source of policy thinking about development' (Lerner, 1977, p. 151 Western development agencies and interests, they said, were little more than channels for conservative political ideas, and threatened local customs and culture. This critique, which was quickly taken up by developing and non-aligned nations themselves, led to a reconsideration of the role of communication and media in development (Rogers, 1976) . By the late 1970s the early, optimistic vision of widespread diffusion of media and ICTs leading to increased democracy and the embrace of enlightenment values had largely been abandoned. In its place, development researchers focused more on the priorities, needs and cultures of local populations and communities than on the deliberate 'push' of new technologies into remote or under-developed areas.
ICT and Technology Assessment. Just as development scholars sought to understand the relationship between ICTs and modernization, the growing social 'impacts' of ICT in more affluent societies became a pivotal topic within the technology assessment movement from the 1960s onward (Bimber & Guston, 1998) . Indeed, there has been a degree of overlap between the two research communities for some years (see, e.g., ITU, 1979; Lamberton, 1982) . Influential early studies of ICT with a broad TA perspective include Ithiel Pool's so-called retrospective technology assessment of the telephone system in the United States (Pool, 1983) ; studies of rural telecommunications by Edwin Parker, Heather Hudson, and their associates at Stanford University (Hudson, 1984 (Hudson, , 1987 Parker, 1981) ; and reports on the electronic delivery of government documents, and the transition to a digital communications infrastructure by the U.S. Office of Technology Assessment (OTA, 1988 (OTA, , 1990 . It also includes studies of telecommunications and urban development, such as those by Herbert Dordick and his colleagues at RAND in Santa Monica, California, the Office of Telecommunications in New York City, and in Los Angeles at the Annenberg School for Communication at the University of Southern California (Dordick et al., 1969; Chesler & Dordick, 1968 ; see also Light, 2003) .
In both development research and technology assessment, diffusion of innovations theory, particularly as elaborated by Everett M. Rogers (Rogers, 1962; , has been a key influence on thinking about technology and society. Rogers defines diffusion of innovations as 'the process in which an innovation is communicated through certain channels over time among members of a social system', and stresses interpersonal communication as the primary mechanism of influence in the process (Rogers, 2003, p. 5) . Communication is thus the key to development, not only in the form of new systems and services, but also as the 'general process of attitude formation and attitude change' (Lerner, 1977, p. 151) .
Despite diffusion theory's emphasis on local community networks, interpersonal relations, and interaction, however, early analysts tended to focus on adoption -the individual's decision to accept and use a new practice or device -as a clear, concrete measure of technology 'impact' in both developing and advanced societies. National and international indicators for modernization and economic development used ICT adoption rates and prevalence as proxies for more complex social and cultural changes. As with development research generally, diffusion theory drew fire from critics who believed that it favors the interests and agendas of change agents (those introducing an innovation into a social system) over those of the people and communities in the society itself. Rogers (2003) acknowledges that this perceived 'pro-innovation bias' is one of the most serious problems of diffusion theory and research. The clarity and utility of these types of metrics gives them considerable pragmatic appeal, even among policy analysts and researchers with widely divergent political, economic, and geographic interests. Still, implicitly they suggest that the myriad uses, meanings, impacts, social significance and consequences of ICT are adequately represented by simple measurements of the transfer, diffusion, and consumption of technological systems and media products. The increasingly contingent, socialized, diversified, 'always-on' character of ICT and digital culture may be obscured by a persistent tendency to frame engagement with media solely in terms of the production and consumption of discrete informational or communication 'goods' -despite the fact that this traditional vision has shifted in recent decades.
New Media Ecology: Two Visions
By any measure, the social, cultural and economic consequences of new media and information technologies over the last few decades have been monumental, and have generated a correspondingly large body of research and scholarship. That literature is obviously too extensive to be encapsulated here. 3 But it is worth noting that, as with any far-reaching technological shift, different 'visions' or metaphors for the technology, its purposes, and its consequences are advanced by different communities, institutions, and stakeholders. Visions and metaphors are powerful because they encourage certain ways of understanding and governing technologies, and discourage others.
In the early 1990s, browsers and the World Wide Web made the Internet broadly accessible beyond the workplace and the academy for the first time, and two main visions, the pipline and frontier (or commons) perspectives, came to dominate public debate about how new media and information technologies should be understood and regulated (Lievrouw, 2008) . In many ways the two visions still persist today (see Table 1 ). The pipeline view of ICTs is based in the traditional understanding of mass media as highly centralized, powerful, culturally homogeneous factories for the manufacture and distribution of cultural products that are consumed on a mass scale. The economic logic of the pipeline vision, in keeping with its industrial-era roots, is based in mass production and economies of scale. Revenue is generated by the mass sales of media products (e.g., books, newspapers, music recordings, movie ticket sales, software packages), as well as advertising, whose value is also largely determined by the size of the potential audience. Profitability depends on capturing the greatest market share in particular product categories, maximizing income, and slashing production and personnel costs; market domination is often achieved by so-called synergies associated with mergers, increased concentration of ownership, and reduced competition. This trajectory of increasing industry concentration has dominated the entertainment and media industries for decades, and is seen by some as a major factor in the ongoing decline of mainstream corporate news organizations (print and broadcast) (Massing, 2009a (Massing, , 2009b .
In the face of challenges by upstart online services in the 1990s, traditional media industries rebranded themselves as 'content industries' and pushed for a vastly expanded, rigid new policy regime for protecting their intellectual property rights, including the U.S. Digital Millennium Copyright Act (1998) and attempts to make other nations' intellectual property laws conform to the provisions of the DMCA. Even today, the basic business model of mass production and consumption of tightly-controlled, proprietary products remains the archetype in the traditional media and entertainment industries. They have sought to reproduce the mass media model in their online enterprises, viewing the Internet as essentially a global-scale delivery service for industry products. Any features or uses of new ICTs that threaten this model (e.g., low marginal costs and ease of copying; users' abilities to anonymize their communications, evade copy protection schemes, block advertising, or prevent the collection of personal data) have been lobbied against, co-opted, and even criminalized by industries intent on maintaining their market power and profitability.
The frontier/commons model of new communication technologies, on the other hand, arose among technology advocates in the 1980s who insisted that the Internet would ultimately deliver on the 'information utility' and 'wired cities' visions promoted by progressive policy researchers in the 1960s and 70s, including those involved in technology assessment for ICT (e.g., Dutton, Blumler & Kraemer, 1987; Greenberger, 1964 Greenberger, , 1985 Moss, 1986 ; see also Light, 2003) . Because the architecture of the Internet, and subsequently the World Wide Web, was essentially decentralized and networked, advocates saw it as inherently democratic, with the potential to provide a forum for the interests and concerns of communities and groups that had been marginalized in mainstream, mass media culture. The frontier vision was popular among technologists who had embraced the libertarian values of 1960s counter-cultural movements (Turner, 2006) , as well as the 'hacker culture' of pranking, DIY technology, and technological mastery that flourished in elite engineering schools from the 1960s onward (Himanen, 2001; Nissenbaum, 2004; Thomas, 2002) . Prominent figures from these movements led the way in creating advocacy organizations and community services (e.g., the Electronic Frontier Foundation, the Free Software Foundation, the WELL in Sausalito, CA, and Community Memory in Berkeley), as well as articulating philosophical and political manifestoes about communication rights, information as a resource, and free and equitable access to ICTs (Stallman, 2002; Turner, 2006) .
Thus, from the frontier or commons viewpoint, the main value of the Internet and related ICT is not as a delivery conduit for products (or 'shut up and shop,' as critics of corporate media put it). Rather, it is a new type of public sphere with possibilities for grass-roots community building and interaction, political participation and activism, the expression and performance of identity, collaborative work and peer production, increased self-sufficiency and social capital, and creativity and play -as well as consumption. The economic logic of the frontier view is better described by network externalities and 'long tail' or power distributions (a pattern that economists and policymakers have long recognized as hallmarks of telecommunications networks). In this model, legions of diverse, local, and specialized interests, resources, relationships, and events, linked in ex-tensive social and technical networks, vastly outnumber and have greater cumulative influence than a few so-called blockbuster products or hits. 4 In recent years a number of analysts have proposed frameworks for assessing the cultural, economic, and legal implications of the turn towards commons-based collective action online (e.g., Benkler, 2006; Levy, 1997; Shirky, 2008; Tapscott & Williams, 2008 ).
As Table 1 shows, the contrasting logics of the pipeline and frontier views parallel the technical and institutional characteristics of mass media and social media, respectively. Obviously, this binary scheme oversimplifies some aspects of the two forms, and tends to emphasize their differences rather than their similarities. Nonetheless, such a simplification can be a helpful heuristic. For example, both mass media and social media are global in scale. However, where mass media systems are suited to linear, one-way communication processes between a few major sources and heterogeneous mass audiences, social media support and enhance relationships and interaction among individuals and cultivate the formation of social groups with diverse, specialized interests. Thus mass media systems and institutions have been organized mainly as hierarchies that facilitate top-down, few-to-many transmission of information, and which concentrate power at the top or center of the organizational structure. With social media, in contrast, power tends to be more diffused, and systems tend to be structured as broad, decentered or multi-centered, self-organizing networks that allow interaction between any point in the network and any other.
Access to mass media is equated with the availability, distribution and consumption of devices, products, or services that are relatively scarce, expensive to produce, and limited in supply. With social media, on the other hand, the system itself is considered to be more or less ubiquitous and pervasively distributed, so access depends on the system's technical affordances for use, and users' opportunities and capabilities for adapting the technology according to their needs and interests. 5 As already noted, the economic model of mass media tends to focus on the broad center of the normal distribution's bell curve. The economic model of social media, in contrast, exploits positive network externalities (i.e., they become more valuable as they link greater numbers of more diversified people, resources, and organizations). This process can be conceived as highly skewed, long-tail distributions or so-called power laws, which have been observed in all kinds of social processes, from citation patterns within highly specialized scientific literatures, to the relative contributions of participants in collective projects like Wikipedia, to global patterns of email and telephone traffic (Huberman, 2001; Shirky, 2008; Watts, 2003) . 4 Recently, some observers have noted the enduring power of hits or so-called blockbusters to drive sales in the film and music industries. They argue that rather than a simple shift toward the long tail, a bifurcation has emerged in which 'both the hits and the tail are doing well' while middle-market media, such as newspapers and television programs, are collapsing (Economist, 2009b). 5 Obviously, serious inequities in the geographic, cultural, and economic distribution of ICT are a persistent problem, although gaps are narrowing for some groups in some regions. In addition to these traditional barriers, an increasingly important contributor to inequities is an increasing reliance on 'walled garden' business models online, where providers erect technical and legal barriers that restrict users' access to competitors' services (a classic example is the requirement that American mobile telephone subscribers enter into exclusive, long-term service contracts with service providers). Taking their cue from telecommunications, media industries are now seeking ways to implement analogous 'pay walls' around their content that would restrict access to news and public affairs coverage, as well as entertainment, to those able and willing to pay.
New Media, New Metrics?
What are the implications of these contrasting visions, metaphors and logics for technology assessment? What indicators might be formulated to help evaluate not only the production, distribution, and consumption of social media, but also their uses, meanings, appropriations, reconfigurations, and potential consequences, risks and benefits?
First, at the most basic level, if social media are assumed to be interactive, performative, and participatory, it seems clear that relational network measures may be important tools to help characterize how people appropriate and use these technologies. Social network analysis is a powerful way to describe the shape, strength, and diversity of relationships among people who are users of social media, the roles of network members, and how their roles and relationships change over time. Monge and Contractor (2003) , for example, describe at least five levels of analysis of network metrics, ranging from measures that relate individuals to the larger network, to dyads and triads within the network, to subgroups and cliques, to the global (whole-network) level (a list of network measures is shown in Table 2 ). In addition, it may be useful to determine the types of social conventions and cultural practices that generate links (such as imitation or modeling, validation, the assertion of authority or power, exchange processes, or the performance of social roles), as well as the dynamics that influence the generation of various types of links (e.g., link homogeneity vs. heterogeneity, social integration vs. differentiation, organization vs. disorganization, or structuration-style mutual shaping of structure and action) (Lievrouw & Nguyen, 2007) . (ITU, 1979) . The ITU suggests that three indirect benefits of telecommunications should be particularly important to policy analysts. The first is the complementarity of ICT, that is, the extent to which the technology increases the power or effectiveness of other infrastructures that are articulated with it. The second characteristic is the presence of positive and/or negative externalities associated with ICT, i.e., the advantages or disadvantages, benefits or costs that accrue across the system as it grows or diminishes in size. The third distinctive characteristic of telecommunications is its public good qualities. This is the extent to which an ICT system, once it is implemented, is both non-rival in consumption (i.e., one person's use does not diminish its availability for others), and non-excludable (i.e., it is not possible or practical to prohibit some people from using the system).
Although the ITU report focused on voice telephony, this framework is just as applicable to utilities such as the Google search engine. The complementarity of Google and similar search algorithms is extraordinary. Although extensive databases, document repositories, email archives, and so on existed online well before search engines became widely available, the introduction of a simple, powerful, natural-language search tool (combined with the hypertext transfer protocol, or http, conventions of the World Wide Web) made those dispersed, disorganized resources available in a way that had previously been unthinkable. It also seems clear that the externalities of Google are the very source of its power, for good and ill. Search algorithms are only as useful as the scope of the resources they can locate and index: an algorithm that can only search among a few thousand documents is obviously not as valuable to most users as one with access to the contents of all the major libraries and archives of the world -which is Google's stated objective. Moreover, the results of every Google search are comprehensively collected and analyzed, and used recursively to adjust and sharpen the results of every subsequent search (this is the basic strategy of Google's Page Rank algorithm). At the same time, precisely because its reach is so extensive, critics worry that Google is increasingly capable of exerting a monopolistic stranglehold on culture (Darnton, 2009 ).
Finally, although it is privately-owned, Google's search engine has pronounced public good qualities: no matter how many people are using it at a given time, the algorithm is not 'used up'. It is always available for the next user, and the next. And Google search is available online to any user for free: indeed, its business model is built on the assumption that no searcher or search is excluded. 6
In previous work I have suggested three general dimensions for a policy framework that might be used to assess the use and value of ICT and new media: scope, connectivity, and utility. The scope of a given ICT resource is the variety of users and sources made available via the technology. Scope goes beyond the simple volume or number of sources, to consider the heterogeneity of con- 6 Recently, publishers and other critics of the Google Books project have insisted that Google should introduce artificial limitations on user access to the books in its collection, such as arbitrarily limiting the number of page views available for a given title, or excluding some page views entirely, in order to create artificial scarcities and make the service more similar to traditional private goods that are both rivalrous and excludable. Critics also note that Google has cooperated with authoritarian governments that have sought to block their citizens from finding or retrieving materials that the authorities consider objectionable. Google's cooperation has led left-progressive critics to accuse Google of capitulating to oppressive regimes and thus betraying its motto, 'Don't be evil'. nections and resources available. A defining attribute of Internet-based information resources, especially compared to mass media, is the enormous diversity of documentary and interpersonal resources that they make available via hyperlink structures, which allow users to follow any number of possible paths to locate and retrieve information according to their interests and inclinations at the moment.
Connectivity is how well a technology links users to each other and information resources, services, and so on. This attribute is borrowed from network analysis, where it is also called 'reachability' and defined as the degree to which nodes in a network are linked via direct and indirect ties (see Monge & Contractor, 2003, p. 33) . A more-saturated or interlinked network can be considered more valuable to network members because the paths of connection and access within it are multiplex and robust. However, the main limitation on connectivity is network size: it becomes much harder to achieve and sustain connectivity as network size increases. That is, small networks (such as the set of one's Facebook 'friends') are more likely to have higher degrees of connectivity than large ones (such as the network of all customers of a particular mobile telephone operator in a large city).
A third dimension, utility, is how well the technology helps people do what matters to them. A good example can be seen in the current surge of mobile telephone adoption and use in Africa.
Observers argue that mobile telephones are much more likely than personal computers to provide the main gateway to Internet access in developing regions (Economist, 2009a) . First, the technology is both cheap and powerful, providing services that users want (from conversations to microfinance transactions), at prices they can afford. Second, the platform is mobile by definition, which suits the circumstances and needs of many users. Third, the interface, which relies heavily on audio and graphics and does not require complex setup and maintenance, is well suited to communities where literacy may be limited and interpersonal interaction is highly valued.
Clearly, the ITU framework and the concepts proposed here share some broad similarities. Table 3 shows how these elements might be combined into a technology assessment framework for social media and ICT, including the features of systems and their corresponding benefits. For example, scope, connectivity and utility can be considered preconditions for the indirect benefits of complementarity, externalities, and public goods qualities, respectively. Using such a scheme, we might propose the broad outlines of an assessment framework for a social media/microblogging site that has recently become part of everyday discourse: Twitter (http://www.twitter.com). Although it began as a diversion, similar to texting on a mobile phone but with messages distributed universally via the Internet, Twitter has grown into a global phenomenon with millions of individual, group, and organizational users. Its short-form, 140-character message format, the tweet, has unexpectedly been one of its most powerful features. Tweets are adaptable to a variety of users and uses, from idle 'thinking aloud', to fan clubs, to news reporting, to political uprisings (for example, the protests in Iran following the 2009 national elections). In addition, Twitter users have expanded the power of the system by creating a set of shorthand codes and keywords that allow writers of tweets to reach the most potentially interested readers and to reorganize and improvise topics and interests. Twitter's scope has generated a strong degree of complementarity or enmeshment with a diverse range of other activities. Its connectivity has produced powerful positive externalities for both continuing and new users as the system has grown. The utility of Twitter for so many people and purposes, in so many places and situations, has given it the character of a public good (although, like Google, it is privately owned). As a free, worldwide service it has been designed so that it is difficult to exclude users; and it is not exhausted as a resource, no matter how much or how frequently it is used. 7
Concluding Thoughts
Social media pose new social challenges and require new approaches to technology assessment. As we have seen, given its focus on the production and consumption of media products, the pipeline model that has dominated thinking about the social consequences of mass media entails different sorts of evaluative frameworks and metrics than the frontier/commons model of social media, with its focus on relationships, participation, and voice. For example, where the prevalence and influence of mass media can be estimated using industrial-style measures of inputs and outputs, sales, ratings, exposures, viewership, and so on, the social media assessment framework outlined above suggests that measures of the scale, quality, and dynamics of interpersonal and technological networks are needed to assess the value and potential benefits of social media systems and services.
The scope and diversity of people and resources accessible through social media like Twitter, Google, Facebook, or Wikipedia might be measured as the range of different types of nodes (people and resources) that are linked, the presence and diversity of distinct clique or subcomponent structures within the network, as well as the degree of articulation and mutual reinforcement between the network and other services and platforms (e.g., Wikipedia's links to YouTube videos, Twitter and Google applications for mobile telephone platforms and interlinking with Facebook). Together, these measures might serve as indicators of the network's potential complementarity. A social medium's connectivity, measured by the number or density of actual links among network nodes, the degree of node betweenness present in the network, as well as by simple measures of network size (number of nodes), could suggest a social medium's potential for positive or negative externalities. Likewise, the utility of a social medium might be measured in terms of the strength, stability, or persistence of links, or the density or symmetry of the network as a whole. The more stable and persistent the links within a social medium, or the more dense and symmetrical the network, the more likely it may be to develop the characteristics of a public good. The point here is that measures of production and consumption may be necessary, but are no longer sufficient, metrics for understanding the role that social media play in society, how people understand and engage with them, or the ways that new media systems draw together or even subsume other institutions, activities, and practices over time -what might be called indicators for engagement.
If the interactive quality of the contemporary media landscape makes it a far richer and more engaging arena for social action and development, it also presents analysts with a variety of new policy challenges. Perhaps the most complex consequence of the transition from mass to social media has arisen as media industries sought to preserve and extend the market models and regulatory frameworks of the past, e.g., traditional concepts of intellectual property ownership and rights originating in the era of print which were subsequently adapted to cinema, sound recording, and broadcasting. The 'property' metaphor has come to dominate media policy discussions and to overshadow concerns about speech and press freedoms that were once the centerpiece of media law, particularly in the U.S. Indeed, the property metaphor itself has been extended to cover new kinds of property rights, activities, and expressions where property was once considered an inappropriate model (e.g., identity claims, ideas, everyday 'common knowledge', methods of performing everyday tasks).
In many ways this 'proprietization' recapitulates and extends the policy debates surrounding the commodification of information that were associated with the rise of 'information society' forecasts between the 1960s and 1980s. However, as early as 1986, Tessa Morris-Suzuki predicted not just the expansion of existing commercial markets for and commodification of familiar products like documents, publications, entertainment programs, and technical information -a trend that had already been well-documented by numerous analysts of information society and economy, from Fritz Machlup and Marc Porat to Daniel Bell, Charles Jonscher, and Kenneth Arrow. She also fore-saw the 'private appropriation of accumulated social knowledge' (Morris-Suzuki, 1986, p. 89) , both in the form of informal social knowledge, such as cultural practices, traditions, folkways and language, or formal social knowledge that historically has been collected, organized, and shared through public and cultural institutions with strong knowledge-sharing values, such as schools and universities, research institutes, libraries, museums, public media, and so on.
It could be argued that this very process of the private appropriation of social knowledge is the most important contemporary policy challenge of social media. Facebook, Twitter, YouTube, Google, and other privately-owned firms not only provide online places for sociality, discourse, and the cultivation of relationships (as well as the circulation of media products); such sites also harvest users' expressions and relationships and compile them into databases of information to be sold to advertisers, surrendered to law enforcement authorities on demand, or used to attract investors and further the sites' own commercial viability. Today, it is no exaggeration to say that friendships, romantic attachments, identity, artistic and cultural interests and activities, play, and so on have been effectively redefined as 'property' subject to commodification and market dynamics just as musical and dramatic performances, fiction writing, or paintings have been in the past.
Other policy issues that have long been associated with digital technology, but are becoming more acute in the context of social media, include the authenticity and provenance of cultural expressions, works, and resources, given the mutability of digital formats; the (possibly eroding) possibilities for privacy, autonomy, and intellectual freedom in pervasively mediated social contexts in which self-disclosure about one's interests, background, and relationships is both expected and normative; and increasing expectations of the total capture and collection of all types of information about individuals and everyday life that override the important benefits of forgetting, exclusion, and selection (Blanchette & Johnson, 2002) . Social media also raise the issue of technology itself as discourse, that is, what is being collectively produced is not just content to be transmitted through a system, as with traditional pipeline media, but that the very system itself is being reconfigured and rebuilt in the process of being used. As Kelty (2008) puts it, increasingly people do not argue about technology; they argue with and through it, in an ongoing cycle of reappropriation and reinvention.
These are just a selection of the problems, potentials, and opportunities associated with the transition from mass to social media. The ideas and frameworks presented here are exploratory, and require further elaboration and empirical application. However, by developing innovative conceptual frameworks and metrics, technology assessment certainly has the potential to take a central role in helping society understand the conditions and consequences of engagement with new social media.
